Abstract-Weibull distribution life prediction theory is proposed for analyzing fault diagnosis of scraper conveyor in this paper. The scraper conveyor of coal mining mechanization is one of the important equipments in coal producing process, which may be damaged in the operation of the equipment malfunction or failure and its equipment life is very short. Therefore, the timely working state monitoring system of the scraper conveyor can effectively protect the equipment safe and reliable operation to prevent accidents. Simulation results show the life of scraper conveyor can be analyzed with Weibull distribution life prediction theory to reflect the distribution of the fault, and the fault condition is calculated to prolong the scraper conveyor life.
I. INTRODUCTION
Currently coal mine production, transport of downhole coal mining is mainly scraper conveyor. In practice, underground work environment and usage is very bad, from a security point of view, when the device has just put into operation, its security is very high, but after a certain period, the device due to fatigue, corrosion, wear, etc., safety will decline, there are some security risks will endanger the lives and safety of staff around the scraper conveyor. To eliminate these problems, extend equipment life, ensure the normal operation of equipment, improve the safety and reliability of the equipment, we should not only to strengthen the routine inspection and careful maintenance, but also research and summarize how to prevent accidents, which proposes life prediction theory scraper conveyor for fault diagnosis of the application.
II. WEIBULL DISTRIBUTION
Experiments show that the exponential distribution, normal distribution, Weibull distribution and lognormal distribution is major life distribution model of mechanical products [1] . Weibull distribution theory is a very broad application, has compatible with a variety of distribution models [2] . In this paper, the Weibull distribution model has been established to diagnose the failure of scraper conveyor.
The cumulative distribution function: Characteristics of life:
Use life:
Statistical analysis methods Parametric statistical inference methods are generally two types, one is the chart analysis method, and the other is a numerical analysis. Parameter estimation method are many, three kinds of methods commonly are used in practice: interval parameter estimation, maximum likelihood estimation, regression analysis method. In this paper, the least squares parameter estimation was used.
Assume n fault data, can be obtained, using Matalab dose a least squares fit, we can get a 、 b , then a 、 b are substituted into equation (13)(14), we can get m 、 η .
III. LIFE PREDICTION
Equipment life prediction refers to the device at a predetermined operating condition, which can be safely operated for how long. Generally speaking, life prediction mainly refers to the residual life prediction, also known as the residual life assessment evaluation. Life prediction is based on the life data of a large number of accumulation possess, analysis, field test, test, etc., the technology, called residual life prediction technology, hereinafter referred to as life prediction [4] .Life Prediction intended to ensure safe operation of equipment to prevent catastrophic accidents and prolong life.
On the whole, life prediction methods can be divided into indirect and direct life prediction of two methods. Indirect life prediction methods namely stress analytical method, based on analysis the stress of component materials and material strength data, finite element method to calculate the component damage degree (common methods are: Robinson scores life loss estimates and function). Direct method is directly on the test sample after the experiment to obtain lifetime information (common methods are: the destruction of non-destructive test method and the experimental method). Difference between the two[5] is shown in Table 1 . From table 1, the limitations of the two methods can be seen. The level of quality of any equipment is measured by Technical parameters and indicators, but regardless of which device has a common quality indicator, namely the use of reliability. Life assessment and failure analysis of equipment which based on reliability life prediction, combined with the operation of equipment on-line monitoring and diagnostic technology that can more accurately grasp its operating status, the extent of loss of life come to the device, and then determine the best maintenance on equipment the opportunity to achieve the status of maintenance, to ensure the safe operation of equipment and improve its operating conditions. Life is the main object of study the product reliability, the reliability of the products is also an important indicator, the life of the product is usually a continuous random variable [6] , because of the failure mechanism is different, there are different life distribution.
IV.
SCRAPER CONVEYOR Scraper conveyer common faults [7] have motor can't start, the motor and the end of the shaft portion of fever, abnormal motor sound pressure couplers slipping, one of the oil pressure is too high coupling, reducer does not sound normal, reducer high oil temperature or oil spills, scraper teeth or even jump off the chain on the sprockets, scraper groove, middle groove connecting pin drop, telescopic hydraulic cylinder piston rod is not working or does not move. This article is the fault of the motor.
Screening and organizing fault data, and then analyses reliability life prediction research. Matlab software for numerical computation and image processing with a very powerful function and easy to operate, easy to start [8] . Based on previous experience with Weibull distribution the compatibility of this characteristic [9] , scraper conveyor reliability life distribution, to analyze its revalidation. Scraper conveyor fault data collection reacts to the reliability life analysis of the scraper conveyor which is important, it is not only the basis of using mathematical statistics and hypothesis test, but also the basis of scraper conveyor reliability life model, so science and sufficient raw data is very important [10] [11] . Table 2 is a scraper conveyor motor trouble-free working hours. Method of least squares equation (15) 
there:
So the failure distribution function: Obtained by calculating the reliability, can be seen scraper conveyor motor running when 48975min, low reliability, security is poor, much-needed downtime for maintenance or scrapped.
V. SUMMARY
This article focuses on the application of life theory to scraper conveyor fault diagnostic analysis. Due to time constraints, the condition of the scraper conveyor fault data collection is not comprehensive enough, so its analysis has some limitations. Some practical factors in the analysis do not take into account, the actual remains to be tested. Other parts of the scraper conveyor is carried out a lot of data statistics, analysis the law of their life, a comprehensive summary for the life and failure law of the scraper conveyor then for the users to find maintenance time of scraper conveyor , thereby improving reliability life of the scraper conveyor and enterprises economic efficiency .
